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Abstract: Objectives: To estimate the frequency of work disability (WD) in a cohort of patients with Systemic Sclerosis 
(SSc) vs an internal control group of patients with rheumatoid arthritis (RA) with a known high frequency of WD; and to 
investigate the association between WD and other factors including Health Assessment Questionnaire Disability Index 
(HAQ-DI) scores, HAQ pain, age, sex, disease duration and education level. 
Methods: Cross-sectional data on WD status were obtained from a questionnaire sent to all SSc (n = 35 limited [lcSSc], 26 
diffuse [dcSSc]) and a subset of RA patients (n=104) from a rheumatology practice. WD data, HAQ-DI scores, and 
demographic/clinical features (age, sex, high school education, disease duration and SSc disease subtype [dcSSc vs 
lcSSc]) were recorded. 
Results: The proportion with WD was 0.56 in SSc (95% CI: 0.43-0.68) vs 0.35 in RA (95% CI: 0.25-0.44), p= 0.009. 
HAQ-DI scores were significantly higher in work-disabled SSc and RA patients vs those who were employed (p=0.0001, 
and p < 0.0001). Multivariate logistic regression analysis demonstrated that higher HAQ-DI scores (=1.78, p < 0.001), 
disease type (dcSSc, lcSSc, RA) (=1.32 for dcSSc, p=0.032), and self-reported disease duration (=0.04, p=0.042) were 
significantly associated with WD (R
2=0.311). Adding a work-related factor (self-reported physically demanding work) 
improved the regression model (R
2=0.346) and strengthened the HAQ-DI (=1.86, p < 0.001) and lcSSc (=1.24, 
p=0.024) coefficients. 
Conclusion: The frequency of WD in SSc was high and was greater than in RA. SSc (and dcSSc) had significantly more 
WD than RA. The HAQ-DI was strongly associated with WD in SSc. 
Keywords: Scleroderma, systemic sclerosis, work disability, health assessment questionnaire. 
INTRODUCTION 
  Work disability (WD) is a common adverse outcome of 
chronic autoimmune diseases, such as rheumatoid arthritis 
(RA), which presents an economic burden to society as well 
as having a negative impact on the well-being of the individ-
ual. Systemic sclerosis (SSc) is a relatively rare chronic auto-
immune disease which causes fibrosis (hardening) of the 
skin and potentially many organ systems can become in-
volved causing problems such as lung disease, pulmonary 
hypertension, digital ulcers and cardiomyopathy to name a 
few. It seems obvious that SSc patients would have work and 
functional impairment due to hand deformities resulting 
from fibrosis and other internal organ involvement. How-
ever, despite these complications and the fact that SSc af-
fects people of working age (with a mean age of onset in the 
40s), there are currently no research studies of WD secon-
dary to SSc in the literature. Due to the nearly universal in-
volvement of disease manifestations in the hands of patients 
with scleroderma and the many serious potential complica-
tions of the disease, it is likely that WD in SSc is high. With 
the apparent trend toward improving survival in SSc, WD is 
becoming an increasingly important outcome in patients liv-
ing with SSc, and improved knowledge about WD in this 
disease may be valuable for future interventions. 
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  SSc is a heterogeneous disease with a variable clinical 
course. In limited cutaneous (lc) SSc, skin changes are re-
stricted to distal to the elbows and/or knees, but may involve 
the face and neck regions, compared to diffuse cutaneous 
(dc) SSc in which skin thickening also occurs proximally. 
The disease course is more progressive and worse overall in 
dcSSc [1, 2]. Hand function may be an important determi-
nant of functional disability in SSc. The hand deformity most 
observed in SSc is the disabling 'claw’ type deformity, which 
manifests as a loss of flexion at the metacarpophalangeal 
joint (MCP) and contracture at the proximal interphalangeal 
joint (PIP). Hand deformity in SSc is distinct from that of 
RA, where RA may result in subluxations and ulnar drift at 
MCPs, and malalignment at the wrists. In 115 SSc patients, 
at least moderate functional disability was present in 37.5% 
with lcSSc and 64% with dcSSc [3]. 
  Although WD in SSc is not described in the literature, the 
prevalence and factors associated with WD in RA are well 
researched. RA is a logical parallel comparison group for 
this study of WD in SSc because: 1) it is a chronic autoim-
mune disease that affects people of similar age and sex as 
SSc, 2) the frequency of WD is known to be high in RA [4-
29], and 3) a substantial body of research on factors predic-
tive of WD in RA exists. Prevalence (or frequency) estimates 
of WD in RA have ranged from 9-67% (average disease du-
ration ranged from 0.5-20 years) in cross-sectional studies 
and 22-90% (average disease duration ranged from 1-30 
years) in longitudinal studies [4-29]. Reasons for WD in RA WD in SSc  The Open Rheumatology Journal, 2008, Volume 2    45 
can vary with disease duration. Some with longstanding RA 
have joint damage but in early RA, there may be a decreased 
ability to work due to pain, fatigue, acute joint swelling and 
lack of adaptation to the chronicity of RA [30]. Disability in 
RA is often measured using the Health Assessment Ques-
tionnaire Disability Index (HAQ-DI) [31, 32] as an outcome 
measure. Disability appears to increase slowly at a relatively 
constant rate over the course of the disease after an initial 
dramatic improvement just following diagnosis (likely due to 
the onset of treatment) [33]. However, the course of disabil-
ity for an individual cannot be predicted by disease duration 
[33]. There may be reversible and irreversible disability in 
RA - the former from disease activity and the latter from 
damage. In RA, gender appears to have little influence over 
functional outcome [34]. 
  The Health Assessment Questionnaire Disability Index 
(HAQ-DI) measures functional disability and is widely used 
in rheumatologic diseases. HAQ-DI scores range from 0-3, 
where zero is no functional disability (or pain) and 3 is ex-
treme disability (or pain). There is consensus in the RA lit-
erature that high HAQ-DI scores are associated with WD, as 
all studies that have investigated the HAQ-DI have con-
firmed the association with WD [6, 8-13, 15-29]. A large 
study (n=823) reported a baseline mean HAQ-DI score of 
1.0 in those with WD; high HAQ-DI scores and baseline 
pain were the most significant predictors of subsequent WD 
[19]. Other studies have confirmed that high baseline HAQ-
DI scores (at least  1.0) were among the most important 
predictors of WD within the 2-year to 20-year follow-up 
periods [17, 23, 26, 28, 29]. Cross-sectional studies have also 
shown higher HAQ-DI scores in work disabled (compared to 
working) patients [13, 24]. Table 1 summarizes the associa-
tion between selected factors and WD in SSc vs RA. 
  The HAQ-DI has been validated for use in SSc and has 
demonstrated sensitivity over time [35, 36]. Functional dis-
ability (assessed by HAQ-DI) may be similar in SSc and RA; 
however, studies that combine dcSSc and lcSSc may mask 
an effect modification by disease subtype. For example, one 
study reported that SSc (n=24 dcSSc, 52 lcSSc) had less se-
vere HAQ-DI scores compared to an age- and sex-matched 
RA cohort, but patients with dcSSc had the highest HAQ-DI 
scores of all three groups (dcSSc, lcSSc and RA) [37]. Thus, 
patients with dcSSc may have worse functional disability 
compared to lcSSc and RA. 
  Functional disability (often defined as HAQ-DI scores  
1.0) has been a significantly important determinant of WD in 
every one of the RA studies reviewed that assessed func-
tional disability [6, 8-13, 15-26]. High baseline HAQ scores 
(often defined as 1.0) have been shown to predict the de-
velopment of WD [8, 22, 23]. Another study found that the 
mean HAQ scores over the course of the follow-up period 
were predictive of WD [19]. Thus, there is strong evidence 
for the predictive value of the HAQ in determining RA-
related WD. 
  The primary objective of this study was to characterize 
WD in SSc by determining the frequency of WD in a cohort 
followed by a rheumatologist (clinical expert in SSc), and 
also to investigate the association between WD and other 
factors including HAQ-DI, HAQ pain, age, sex, disease du-
ration, and education level. The secondary objectives were to 
determine if: 1) the frequency of WD and/or the risk factors 
for WD in SSc were similar to that in RA; 2) the frequency 
of WD and/or the risk factors for WD were different between 
the limited and diffuse subtypes of SSc; and 3) an explora-
tory work-related variable (self-reported physically demand-
ing job) was associated with WD. 
MATERIALS AND METHODOLOGY 
  This was a cross-sectional study to investigate factors 
associated with WD in a SSc cohort using secondary data 
obtained through a survey administered to SSc and RA pa-
tients from one rheumatologist’s practice. Ethics approval 
was obtained from the University of Western Ontario. The 
sampling frame included all consecutive SSc patients who 
attended the rheumatology clinic at least once during the 
period from November 2002 to February 2003. Subjects 
were classified as those with SSc who reported they had WD 
at the time of the research, and those who had no work dis-
ability (nWD). RA patients (frequency matched with the SSc 
cohort for age and sex) from the same rheumatologist’s prac-
tice were chosen as a comparison group with a known high 
prevalence of WD, and known risk factors for WD (high 
Table 1.  Demographics, WD and HAQ-DI Scores for the SSc vs RA Subjects 
 
  SSc  RA  OR  95% CI for OR  p-Value 
N  61 
35 lcSSc, 26 dcSSc 
104 -  -  - 
Work disabled (n)  55.7% (34)  34.6% (36)  2.38  1.24, 4.54  0.009 
Age  52.00 ± 1.18  51.90 ± 0.90  -  -  0.95 
Female sex  85.2% 84.6%  1.05  0.43,  2.55  1.00 
Self-reported disease duration  11.02 ± 1.22  12.13 ± 0.92      0.43 
Less than high school education  16.4% 9.7%  1.82  0.71,  4.67  0.22 
HAQ-DI score  1.01 ± 0.09  0.86 ± 0.07  -  -  0.18 
HAQ Pain score
a  1.35 ± 0.10  1.16 ± 0.08  -  -  0. 14 
Self-reported physically demanding work
b  45.4% 59.6%  0.56  0.29,  1.11  0.12 
P-values provided for dichotomous data were obtained using Fisher’s exact chi-squared tests. Proportions are provided for dichotomous data, and the mean ± SEM is provided for 
continuous measurements. Odds ratio (OR) are provided for SSc relative to RA. Continuous data were tested using independent t-tests assuming unequal variances. 
aData
 were missing for 7 RA, 2 dcSSc, and 2 lcSSc subjects;
bData were missing for 10 RA, 2 dcSSc, and 4 lcSSc subjects. 46    The Open Rheumatology Journal, 2008, Volume 2  Ouimet et al. 
HAQ-DI scores, age, and to a lesser extent education and 
disease duration). The proportions with WD in SSc and RA 
were compared. Bivariate and multiple logistic regression 
analyses were used to determine if demographic characteris-
tics (age, sex, self-reported disease duration, education) and 
patient-centred measurements of functional disability (HAQ-
DI) were associated with the outcome (self-reported WD). 
Thus, RA was chosen as a known internal reference group in 
this cross-sectional study of the frequency of WD in a SSc 
cohort, and factors associated with WD in SSc. 
  A survey assessed demographic and other personal fac-
tors, including work status, education level, and disease du-
ration. The questionnaire was validated in a study of accu-
racy of self-report of medical history in rheumatologic pa-
tients [38]. The questionnaire was mailed to all patients with 
SSc (n=129) who had been seen at the same rheumatology 
practice over 2 years, and a sample of RA controls (n=230), 
frequency-matched with SSc for age and sex. Subjects were 
blinded to the hypothesis. SSc patients met the ACR diag-
nostic criteria for SSc, or if they did not, they met diagnostic 
criteria for CREST. That is to say that patients who had lim-
ited SSc and did not have digital pits or resorption and no 
pulmonary fibrosis were included if they met criteria for 
CREST [39, 40]. We then divided them into limited or dif-
fuse disease (those being diagnosed with CREST were in-
cluded in the limited group as in the Leroy criteria [40]). RA 
patients met the ACR criteria for RA [41]. 
 
  After two mailings the response rates were 61% for SSc 
(n=28 dcSSc, n=51 lcSSc), and 67% for RA (n=155). Re-
spondents to the questionnaire were of similar age and sex 
distributions as non-respondents. In the SSc group only, re-
spondents had a longer mean disease duration compared to 
non-respondents (12 y vs 7.2 years, p=0.01). Subjects were 
asked “Do you work?” with multiple choice options: 1) Yes, 
2) Yes, in the home, 3) Retired - not now but used to, 4) Had 
to stop work due to illness, 5) Never worked. All respon-
dents who answered the question were considered for eligi-
bility in the WD study. Subjects who chose multiple choice 
option # 4 (Had to stop due to illness) were considered work 
disabled. Subjects who had chosen either of option # 1 (Yes, 
ie. working) or # 2 (Yes, working in the home) were consid-
ered to not be work disabled and were included in the study. 
All subjects who reported that they were retired (option # 3) 
or that they had never worked (option #5) were excluded 
from the WD study. Fig. (1) describes participant selection 
and inclusion/exclusion criteria. N=61 SSc and n=104 RA 
patients were included in the WD SSc final database. 
  The same questionnaire used to collect WD status also 
included a question that asked if a subject’s job was physi-
cally demanding. The decision was made to include this ex-
ploratory variable in analyses as it was relevant to the re-
search question but had been subject to item non-response 
(10 observations were missing in RA, 2 in dcSSc, and 4 in 
lcSSc). 
 
Eligible SSc (known outcome for WD)
n=61
(n= 26 dcSSc, 35 lcSSc)
HAQ-DI scores collected
from clinic records
(available for all SSc)
Subject exclusion:
Retired, n=16 (14 lcSSc)
Had never worked, n=1 lcSSc
Did not answer WD question, n=1 lcSSc
Response rate = 61%
n= 28 dcSSc; 51 lcSSc
Osteoporosis (OP) questionnaire
mailed to n=129 SSc
(sent to all SSc in cohort)
Eligible RA (known outcome for WD)
n=104
HAQ-DI scores collected
from clinic records
Missing for n=5
Subject exclusion:
Retired, n=40
Had never worked, n=3
Did not answer WD question, n=3
Response rate = 67%
n= 155 RA
OP questionnaire mailed
to n= 230 RA (subset of RA cohort)
Frequency matched for
age and sex with SSc group
Clinical Rheumatology Practice
in SwON
Approximately n = 430 RA
n = 129 SSc followed annually in Nov 2002
   
Fig. (1). Eligible patients for WD in SSc and RA analysis. (SwON – Southwestern Ontario). WD in SSc  The Open Rheumatology Journal, 2008, Volume 2    47 
  As part of the ongoing clinical research initiative at St. 
Joseph’s Health Care London, the HAQ-DI and HAQ pain 
scales are collected at each clinic visit for all patients. The 
HAQ-DI that was completed at the clinic visit dated closest 
to the questionnaire timing was obtained from each subject’s 
medical chart. Consistent with both the SSc and RA litera-
ture, a dichotomized HAQ-DI score  1.0 vs < 1.0 was used. 
HAQ-DI scores were calculated using the Standard Disabil-
ity Index Scoring method which takes into account the use of 
aids and devices (available online at http://aramis.stanford. 
edu/downloads/HAQ%20Instructions.pdf). Scores < 1.0 in-
dicated less functional disability, and scores  1.0 indicated 
functional disability (captures any individual whose activi-
ties of daily living (ADLs) can only be carried out ‘with 
some difficulty’). However, the results of the bivariate analy-
ses demonstrated that dichotomizing scores as < 1.0 vs  1.0 
resulted in a loss of information, and the decision to use con-
tinuous variables in the analyses was made. All data were 
entered into a JMP Version 4 database (SAS Institute, Cary, 
NC, USA, 2000). 
  The following statistical analyses were conducted using 
frequency (and 95% CI), Student’s t-test for continuous vari-
ables and Fisher’s exact chi-squared test for dichotomous 
categorical variables. Comparisons of all variables were 
conducted for all subjects who had reported WD vs nWD at 
the time of the survey. Comparisons were also conducted for 
those classified as WD vs nWD within the SSc and RA 
groups. SPSS version 12.0 (SPSS Inc., Chicago, IL, USA, 
2003) was used to construct multivariate logistic regression 
models of WD on HAQ-DI score along with any other sig-
nificant explanatory variables (disease type, age, self-
reported disease duration, sex, and completion of at least a 
high school education, and self-report of physically demand-
ing work) using the maximum likelihood method. Subset 
analyses were conducted between the limited (including 
those diagnosed with CREST) and diffuse disease subtypes 
of SSc. Logistic regression models were not constructed for 
subsets, as the effect of disease subtype was accounted for 
by the use of the disease type indicator variable. 
RESULTS 
Frequency of WD in SSc and RA 
  The SSc and RA groups were similar with respect to 
demographic variables (age, sex, having at least a high 
school education, and self-reported disease duration) (Table 
1). In the study population of 61 subjects with SSc, 34 re-
ported WD, resulting in a frequency proportion of p = 
55.7%; 95% confidence interval (43.3%, 68.2%). Thirty-six 
of the 104 subjects with RA reported WD, resulting in a fre-
quency proportion of 34.6%; 95% confidence interval 
(25.5%, 43.8%). Thus, the frequency of WD in SSc in a 
southwestern Ontario cohort was significantly higher com-
pared to that in RA (56% vs 35%, p=0.009). 
WD and Functional Disability (SSc vs RA) 
  SSc were significantly more likely than the RA subjects 
to report WD (p=0.009). However, SSc patients had only 
slightly higher mean HAQ-DI and HAQ pain scores (not 
statistically significant). Despite the higher proportion of 
WD in the SSc group, the frequency of having a physically 
demanding job was less common in the SSc compared to RA 
group (Table 1). 
Factors Associated with WD in SSc 
  In an analysis of subjects with SSc only, the mean HAQ-
DI score was higher in the work disabled vs not work-
disabled subjects (1.30 vs 0.66, p=0.0001). Although higher 
in those with WD, HAQ pain scores and report of physically 
demanding work were each not significantly different be-
tween those with WD and nWD (Table 2). 
  Disease duration was slightly longer in the WD subjects 
(p=NS); however, completion of high school was signifi-
cantly less common in the WD compared to the nWD group 
(73.5% vs 96.3%, p=0.033). Age and female sex showed no 
significant association with WD status (p=0.63 and p=0.49, 
respectively). The proportion of subjects with dcSSc (com-
pared to lcSSc) was not significantly different between WD 
vs nWD (50.0% in WD vs 33.3%, p=0.21). Results are 
shown in Table 2. 
Factors Associated with WD in RA 
  In an analysis of subjects with RA only, HAQ-DI scores 
were significantly higher in the work disabled vs not work 
disabled subjects (mean 1.42 vs 0.57, p < 0.0001). HAQ pain 
scores were higher in the work disabled compared to the not 
work disabled subjects (1.54 vs 0.94, p=0.0002), while report 
of physically demanding work was higher but not signifi-
cantly different in those with WD compared to nWD 
(p=0.08) (Table 2). The proportion of subjects who reported 
having completed high school was lower in the WD group 
(85.7% in WD vs 92.6%, p=0.30); and disease duration was 
significantly higher in the WD subjects (16.11 years vs 
10.58, p=0.011). Age and female sex showed no significant 
association with WD status (p=0.068 and p=0.41, respec-
tively). Those with WD had higher (but not statistically sig-
nificant) HAQ-DI and HAQ pain. 
Factors Associated with WD in dcSSc and lcSSc Subsets 
  Despite the small number of subjects in the limited and 
diffuse SSc subsets, analyses were conducted comparing 
WD and demographic factors between the two groups (Table 
3). Self-reported WD was not different between lcSSc and 
dcSSc. 
  In the dcSSc subset none of the factors were significantly 
different between those with and without WD. However, 
those with WD had higher (but not statistically significant) 
HAQ-DI and HAQ pain scores. The magnitude of the differ-
ence in the HAQ-DI scores suggests that there may be a true 
difference that this study was underpowered to detect. It is 
also possible that those with WD were different in terms of 
their demographic characteristics (for example, 29.4% with 
WD had not completed high school compared to 0% with 
nWD, p=0.13), and may have had a higher frequency of 
physically demanding work (p=0.39; only n=24 dcSSc sub-
jects provided data). However, no conclusions can be drawn 
based on these underpowered data (Table 4). 
  The lcSSc subset, however, showed several variables that 
were associated with WD. The HAQ-DI scores were signifi-
cantly higher among subjects who were work disabled com-
pared to those who were not work disabled (p=0.0016, 
p=0.0015, and p=0.002, respectively). Demographic charac-48    The Open Rheumatology Journal, 2008, Volume 2  Ouimet et al. 
teristics were similar between groups, with the exception of 
self-reported disease duration, which was longer in the WD 
group (p=0.04). Although slightly higher among those with 
WD, reported physically demanding work was not signifi-
cantly different between those who were work disabled 
compared to not work disabled (Table 4). 
Logistic Regression Model 
  A logistic regression model was constructed for the risk 
factor HAQ-DI and covariates on the outcome (WD). HAQ-
DI, disease type and self-reported disease duration was ac-
ceptable to describe the outcome of WD in this cohort (Table 
5a). In a subsequent analysis, the self-report variable of 
physically demanding work was included as an independent 
variable in the logistic regression model of HAQ-DI and 
covariates on WD (Table 5b). Inclusion of the physically 
Table 2.  HAQ Scores and Demographic Factors for those who are Work Disabled vs Employed for Each Group of SSc or RA Sub-
jects 
 
  WD  nWD  OR  95% CI for OR  p-Value  
SSc Only 
N  34 27  -  -  - 
Age  52.6 ± 1.72  51.3 ± 1.93  -  -  0.63 
Diffuse cutaneous SSc (dcSSc)  50.0% 33.3%  2.00  0.70,  5.69  0.21 
Female sex  88.2% 81.5%  1.70  0.41,  7.09  0.49 
Self-reported disease duration  11.98 ± 1.29  9.85 ± 1.43      0.27 
Less than high school education   26.5% 3.7%  9.36  1.10,  79.37  0.03 
HAQ-DI   1.30 ± 0.10  0.66 ± 0.12  -  -  0.0001 
HAQ Pain
a  1.49 ± 0.14  1.20 ± 0.16  -  -  0.18 
Self-reported physically demanding work
b  54.6% 31.8%  2.57  0.83,  7.95  0.17 
RA Only 
N  36 68  -  -  - 
Age  54.0 ± 1.45  50.8 ± 1.06  -  -  0.07 
Female sex  80.6% 86.8%  0.63  0.21,  1.87  0.41 
Self-reported disease duration  16.11± 1.72  10.03 ± 1.22      0.008 
Less than high school education   14.3%  7.4% 2.10 0.56,  7.81 0.30 
HAQ-DI   1.42 ± 0.10  0.57 ± 0.07  -  -  <0.0001 
HAQ Pain 
a  1.54 ± 0.12  0.94 ± 0.09  -  -  0.0002 
Self-reported physically demanding work
b  71.4% 52.5%  2.26  0.92,  5.52  0.08 
P-values provided for dichotomous data were obtained using Fisher’s exact chi-squared tests. Odds ratios (OR) have been provided for work disabled relative to employed. Continu-
ous data were tested using independent t-tests assuming unequal variances. 
a Data
 were missing for 7 RA, 2 dcSSc, and 2 lcSSc subjects;
 b Data were missing for 10 RA, 2 dcSSc, and 4 lcSSc subjects. 
Table 3.  Demographics, Work Disability and HAQ-DI Scores in dcSSc vs lcSSc 
 
  dcSSc  lcSSc  OR  95% CI for OR  p-Value 
N  26 35  -  -  - 
Work disabled (n)  65.4% (17)  48.6% (17)  2.00  0.70, 5.69  0.21 
Age  51.65 ± 1.97  52.26 ± 1.69  -  -  0.82 
Female sex  73.1% 94.3%  0.16  0.03,  0.87  0.03 
Self-reported disease duration  8.19 ± 1.38  13.19 ± 1.21      0.006 
Less than high school education  19.2% 14.3%  1.43  0.37,  5.56  0.73 
HAQ-DI   1.19 ± 0.13  0.88 ± 0.11  -  -  0.09 
HAQ Pain
a  1.31 ± 0.16  1.39 ± 0.14  -  -  0.72 
Self-reported physically demanding work
b  54.2% 38.7%  1.87  0.64,  5.51  0.29 
P-values provided for dichotomous data were obtained using Fisher’s exact chi-squared tests. Odds ratio (OR) are provided for dcSSc relative to lcSSc. Continuous data were tested 
using independent t-tests assuming unequal variances. 
a Data
 were missing for 2 dcSSc, and 2 lcSSc subjects;
b Data were missing for 2 dcSSc, and 4 lcSSc subjects. WD in SSc  The Open Rheumatology Journal, 2008, Volume 2    49 
demanding work factor altered the effect of the lcSSc indica-
tor variable in the model, but had little impact on other fac-
tors (Table 5). Thus, inclusion of this factor was useful in the 
model. 
Summary of Bivariate Analyses 
  The proportion of subjects who reported being work dis-
abled was significantly higher in the SSc group compared to 
the RA group (55.7% vs 34.6%, p=0.009). HAQ-DI was not 
significantly different between the SSc and RA groups. In 
both the SSc and RA groups, demographic variables were 
largely similar between those who were work disabled and 
those who were not. The exploratory variable, self-reported 
physically demanding work, was more common among work 
disabled cases (although not significantly) in all groups. 
  In the subset analysis of dcSSc (n=26) compared to lcSSc 
(n=35), those with lcSSc were significantly more likely to be 
female and have a longer disease duration. Exploratory 
analyses of work disabled vs not work disabled subjects 
within the dcSSc and lcSSc disease subsets revealed no dif-
ferences between those with WD vs those without in the 
dcSSc group, suggesting that the analysis was underpow-
ered. Disease duration was also significantly longer in work 
disabled lcSSc subjects (p=0.04). 
  In conclusion, it appears that higher HAQ-DI scores are 
strongly associated with WD in both SSc and RA. Although 
SSc patients have more WD compared to RA patients. The 
same trend of higher HAQ-DI in work disabled patients was 
apparent in the lcSSc subset, but no associations of any kind 
were observed in the dcSSc subset which may have been 
underpowered to detect any differences. 
 
DISCUSSION 
  The proportion of self-reported WD in this southwestern 
Ontario cohort of SSc with mean disease duration of 11.02 ± 
1.22 years was 56%. In the one other study by Moser et al. 
that reported the proportion of WD in an SSc study popula-
tion, the estimate was lower than that observed here (36%; 
homemakers were included in the working group) [42]. Both 
estimates are high. Both studies had similar definitions of 
WD and similar study cohort characteristics, including mean 
age, proportion of females, and proportion which had com-
pleted at least high school; however, proportions of 
dcSSc/lcSSc were not described in the Moser study [42]. Our 
study cohort had a longer mean disease duration (11 vs 8 
years). This may partially account for the higher proportion 
with WD observed in the southwestern Ontario SSc cohort 
(as disease duration was independently associated with WD 
in a logistic regression model in this cohort, p=0.042). 
  The estimate of WD in SSc we observed (as well as the 
Moser estimate) was relatively high and is comparable to (or 
higher than) WD in RA, where the large majority of RA 
studies have reported WD in at least 30% of subjects by 10 
years disease duration (range 27-62%). We compared WD in 
SSc with our internal RA reference group, and the propor-
Table 4.  HAQ Scores and Demographic Factors for Those who Reported Work Disability (WD) vs No Work Disability (nWD) for 
Each Group of Subjects with Limited or Diffuse SSc 
 
  WD  nWD  OR  95% CI for OR  p-Value  
dcSSc Only 
N  17 9  -  - - 
Age  53.2 ± 2.88  48.8 ± 3.96  -  -  0.45 
Female sex  82.4% 55.6%  3.73  0.61,  22.86  0.19 
Self-reported disease duration  8.06 ± 1.24  8.67 ± 1.70      0.81 
Less than high school education   29.4% 0%     0.13 
HAQ-DI   1.34 ± 0.15  0.90 ± 0.21  -  -  0.073 
HAQ Pain 
a  1.36 ± 0.19  1.21 ± 0.26  -  -  0.68 
Self-reported physically demanding work
b  62.5% 37.5%  2.78  0.48,  16.03  0.39 
lcSSc Only 
N  17 18  -  -  - 
Age  51.9 ± 2.08  52.6 ± 2.02  -  -  0.84 
Female sex  94.1% 94.4%  0.94  0.05,  16.35  1.00 
Self-reported disease duration  16.12± 1.88  10.50 ± 1.83  -  -  0.04 
Less than high school education   23.5% 5.6%  5.23  0.52,  52.55  0.18 
HAQ-DI   1.26 ± 0.15  0.53 ± 0.14  -  -  0.0016 
HAQ Pain 
a  1.62 ± 0.22  1.19 ± 0.20  -  -  0.14 
Self-reported physically demanding work
b  47.1% 28.6%  2.22  0.50,  9.96  0.46 
P-values provided for dichotomous data were obtained using Fisher’s exact chi-squared tests. Odds ratios (OR) have been provided for work disabled relative to employed. Continu-
ous data were tested using independent t-tests assuming unequal variances. 
a Data
 were missing for 2 dcSSc, and 2 lcSSc subjects;
b Data were missing for 2 dcSSc, and 4 lcSSc subjects. 50    The Open Rheumatology Journal, 2008, Volume 2  Ouimet et al. 
tions were significantly different (56% vs  35%, p=0.009) 
(Table 1). This difference in frequency may be partially due 
to the availability of more effective disease-modifying 
treatments in RA compared to SSc. 
  Despite the fact that this study used secondary data, the 
definition of WD was fairly consistent with those of several 
studies of WD in RA. This suggests that the measurement 
tool was accurate enough to adequately capture the relative 
impact of WD in SSc. 
  HAQ-DI scores were the most important independent 
factors associated with WD in both SSc and in RA. This is 
the first study to examine the relationship between HAQ-DI 
scores and WD in SSc; however, it is not surprising that this 
strong relationship exists, given that in the literature the 
HAQ-DI is strongly associated with WD in every RA study 
that assesses HAQ-DI [6, 9-13, 15-29]. 
  Logistic regression analyses demonstrated that longer 
disease duration was marginally important in determining 
WD (dur = 0.043, OR=1.044, p=0.042); however, the effect 
of disease duration may be modified by disease extent. 
  Several studies have described more WD in women with 
RA than men [19, 20, 26], whereas others have not [13, 43]. 
Education has been associated with WD in RA. Highest level 
of education is often used as a proxy measure of SES [13, 
17, 19, 20]. Disease duration of RA may affect WD but not 
in all literature [13]. 
  High job demands, autonomy and control over work-
related factors, and support in the work place are recognized 
factors associated with WD. RA patients often need to de-
crease their hours and/or change jobs, although this may not 
prevent subsequent WD [44-46]. High physical requirements 
have been associated with WD in some studies [4, 6, 7, 9, 
13, 15, 19, 22] but not in others [16, 17]. Anxiety and de-
pression have been associated with current and subsequent 
WD in RA [10, 19, 20]. Danieli et al. reported that people 
with SSc in their cohort had more depressive symptoms 
compared to those with RA [37]. Thus, it is feasible that the 
psychological burden of SSc is substantial and may be asso-
ciated with WD, although these factors were not addressed in 
this study. 
  One study of psychological adjustment in SSc reported 
proportions of work disabled study participants [42]. Of 94 
respondents to a mailed questionnaire (64% response rate), 
23 (24.5%) were work disabled, 24 (25.5%) were working 
part-time or full-time outside the home, 17 (18.1%) were 
homemakers, and 27 (28.7%) were retired [42]. 
  The population of southwestern Ontario has unique char-
acteristics compared to other regions in Ontario. London is 
an urban center in which households may tend to have mod-
erate-high SES (a common proxy measure for SES, having at 
least a high school education, was common in both SSc 
[83.6%] and RA [90.3%] respondents). Rural areas in the 
region may have less high SES households and different 
practices with respect to occupations, and some patients with 
SSc travel from remote geographic locations to receive care 
Table 5a.  Reduced Logistic Regression Model of HAQ-DI, Disease Type, and Disease Duration on WD. Variables: Sex, Age, and 
‘Less than High School Education’ were Removed from the Model 
 
Explanatory Variable (X)  X Estimate  Standard Error  Odds Ratio  Wald Test p-Value 
N  164 -  -  - 
HAQ-DI score   1.775 0.323 5.902  <0.001 
Disease type 
Indicator lcSSc 
Indicator dcSSc 
 
0.743 
1.316 
 
0.473 
0.541 
 
2.102 
3.728 
0.032 
0.116 
0.015 
Self-reported disease duration  0.043 0.021 1.044 0.042 
Constant  -2.930 0.492  0.053 <0.001 
No statistically important collinearity between the HAQ-DI and any of the independent factors was observed. 
 
Table 5b.  Reduced Logistic Regression Model of HAQ-DI, Disease Type, Disease Duration and Self-Reported Physically Demand-
ing Work on WD. Variables: Sex, Age, and ‘Less than High School Education’ were Removed from the Model 
 
Explanatory Variable (X)  X Estimate  Standard Error  Odds Ratio  Wald Test p-Value 
N  148 -  -  - 
HAQ-DI score   1.858 0.348 6.412  <0.001 
Disease type 
Indicator lcSSc 
Indicator dcSSc 
 
1.239 
1.314 
 
0.549 
0.574 
 
3.451 
3.721 
0.016 
0.024 
0.022 
Self-reported disease duration  0.041 0.022 1.041  0.069 
Self-reported physically demanding work  1.119 0.450 3.062  0.013 
Constant  -3.565 0.654 0.028  <0.001 
Equation: Logit (p) = ln [p/(1-p)] = -2.930 + 1.775[HAQ-DI] + 0.743[lcSSc] + 1.316[dcSSc] + 0.043[SR duration] where p = proportion with WD. WD in SSc  The Open Rheumatology Journal, 2008, Volume 2    51 
at the London clinic. Due to the unique catchment area serv-
iced by the London rheumatology clinic, the results of this 
study may not be generalizable beyond southwestern On-
tario, or even the study rheumatologist’s cohort. However, it 
is likely that results were representative of SSc and RA pa-
tients referred to rheumatology services in southwestern On-
tario. Additional research would improve the certainty of this 
statement. 
  A limitation to this study is that it is cross-sectional (in-
volving the analysis of data collected for another study with 
linkage to HAQs completed around the same time). Thus, 
there is a lack of information about the temporal association 
of potential risk factors (including disease/symptom onset 
and time of earliest high HAQ-DI scores) and the outcome. 
The distinction between the proportion with WD and the risk 
of developing WD is important. An additional limitation to 
this research was that subset analyses conducted between 
dcSSc and lcSSc subsets were underpowered, and thus no 
conclusions can be drawn based on these data. Strengths of 
this study include that the participants were well 
characterized (who met criteria for dcSSc, lcSSc, or RA), 
comparison groups were used appropriately, and the HAQ-
DI was used as the outcome measure, which is standardized 
and validated in SSc. 
  The prevention of WD may be more effective than cor-
rection following job loss [15]
 and vocational programs often 
intervene too late [27]. Assessment tools to determine the 
need for job accommodation that may identify the problems, 
and thus allow postponement or prevention of work loss with 
timely intervention (or that have been designed to develop a 
rehabilitation plan) have been developed for other MSK con-
ditions [44, 47]. It is feasible that a similar tool modified to 
specifically address future development of WD in SSc could 
perhaps be useful in the future. 
CONCLUSIONS 
  The frequency of WD in SSc is high (56%) and is greater 
than in RA. SSc, and in particular, dcSSc have significantly 
more WD than RA. The HAQ-DI is strongly associated with 
WD in SSc, OR = 5.902 (as well as in RA). Implications of 
this study include a strong case for continued research in 
WD in SSc (including prediction of subsequent WD by 
HAQ-DI scores), and perhaps the eventual development of 
timely and important work-based interventions specific to 
SSc. 
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